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1 

irnxm 1 1 'Pts. < 1 1> 2 affi<a£sit&&js -> u im 

fi|-&T-> U n >£^rT5SfS 1 CDJ651»j£&JSv 'J -5M H 
li, K*l©i«i»^«>"J-y-f KiUDfcJStt*© 
fi u»SB 2 <J>mM&&m -> U t'f KKi rt* ~ OMlcil $ 
ftTfc*«l*H 1 IBilc©#ig#;glB. 

3 ] ffigE$ 1 CDiggJ^^JS -> U 1M 
KWS i x (fcfcU x2=2. 8) TS$n§^>^ 

go 

[W#9I4 ] iuIBfg 2 D-iM" K«j5«? 

* > • ■ x u -y-r vmT'&zm&m 2 sfeast 3 tcia 

©y- bmM/^?— >T~$>&m3<m 1 &<^bM*K4© 
n-rna* 1 mizmm.<D*mfemw. 
immm 6 ] mmmm^m-y u -»m k 
* n a c: <t tc «t 0 wsEy- h ^ - > © tt?f w 

nw#-e 'J 3>^Mt5)i 1 <Di£M&&mi' u -y-r 
t, 

iifcmiiBlgl ©ffiHt^JRvUlM* K ■ nt>-> 

[»*«8 ] tufBSI 1 ©SfMjS&JR ->'J-»M K*«» 
> £ &-£tsm& #X ^TE^JIflcSfiaEfCT C V D 

[«*«9] WIBJiSl©*iBAA«->'J-y-f KH*» 

i o ] wibs i tomm&.&.ms' u im fks 
>t&-stsm.-gf]x$ : m^T5>>t?x^> • ->u-tM h 



(2) 8- 1 3 0 2 1 6 

2 

[§s#i i i ] mmm 1 ©iaS4*^K-> u +>-r ksis 

Mtl-IifH, 7*^77^ • ->'J a >ffll£J£§|-r 
*fiH«aj*&wr*K^ i u-im kws 

mam. 7 ffi*©¥w#gfi©«it#i£. 

mOHm 1 2 ] mrfBfg 1 ©i$lt&&JS v- u im KJ»£ 
10 it ft £ -a- a gt Pi t- « -> 5 # x t /n 7 5/ { b * > ^ x ?■ > 

iWIB 7 y » £ §1 < SKlftt -> 9 

rn*»tfT 5 111*911 na*o^*{*:SB©«jfi*fe. 
imam 1 3 ] huhb^ 1 ©isss^sv- u -y--r f • a° 

^->t;i0MOS F5>^x^©y- h«S^^fiJc-T 

%>m?£m 7 ^cii bis*^ 1 2 ©vi-rn^ 1 ^scfB«©* 

^^S©®!it77ffio 
20 [Btf 14] MIBm 1 ©SSHtt^Sv-'J-b-'f K^fC 
^M^Sr^A-r-5^<tfCJ:0WfBy- h*ffi©tt*Mic 

*ww-rsai*3Bi 3tB«©*^#:^g©iajg7f?i 0 

[8t*>I 1 5 ] hmIB^ 2 ©iS516^S-> U W h'li 
bT^^>K^fig^-ragf*JS7f e £^LI**Sl 4©^^ 

-rn^ 1 3itcfB4£©#^#;sg©«^*fi. 

[0 0 0 1 ] 

[^H±©fUffl^if] E«/1^— >««KMWC 

[0 0 0 2] 

[fi£?l5©*«fj] l s i ©^-tJ-'-f > • 1-25^ 

->'J n >^©fiJStrC{tttjl^. 'J >^^»(C F-7"t5 
40 - h^gSttt 1 0 0 nm<Dmm-&fo 1 0 O Q/Dfe^O. 

bs 1 <D»m{k&&zfm&mi£<Dmm£Pnz* #u->u 

a > • y- httffi©BB^ffitaiC±-5<i^-©jIM^L S I 

-5. Sfc. 6 4MDRAM{-yXffl^l«ftf/HXT 
i^snso. 3 5 Mm©^'^ > • )V— ;U©fe<hT 

[0 0 0 3] ^5#SA^ <E> . ^Stltt^ U ->U3> 
50 ^(Cit^T7^-;^(C ltiTR±(S^->- h«fctW#f, 



(3) 



£SHfl¥8- 1 3 0 2 1 6 



3 

TiSix (f^>->U^K) BtWSli 
^X^> • vU1M K) Ma***; 
[0 0 0 4] TiS i x Biti— S A L I C I D E 

T»ffiu Mi^fTots i i t<Dmmm\z^ 

§c ±B*»««fctt, S ilSil;*Uy'Ja>'y- 

[0 0 0 5] -Jj<DWS i x IRtt. — «^«n+ £!# U 

(0. 7-0. 8^m) E»Otft©y-Hi*f»* 
TE<ffl^f>nTl^o WS i x J3g^¥3£T-m>£n& 

[0 0 0 6] wsixW:ii*f, s i oz 

«»tttc2Ll>£^-5W«rt*** 0 tt*H WF 
e (/Ny^fb^>^X5 L » /s i H4 (->5» 

KLfc«^ T^coS i O2 K»c»"r*fl8«ai«ttAW 
fciMJASnsEB* WS i x «tt«#T*JI«LS<tt 
So ^nti, v^>il7cCVDTJ5jEIRanfcWS i x K 

1 X 1 0 20-21 g^/cm3 t>(D^y-TF 30 

Bf*^*3ftT*!l, S i 02 K©OB^t«&t^ 

^eisfcftti^^^nt^s. kmc, j6¥<&j: 
5l:9iAC!>*Sft;i;ff-3T*SocvDSi^ffl^6 

doiwiBtt-»a*ttts. 

[0 0 0 7 ] m-<DmM\L WS ix *©*»fls«rtt*« 

sr<, ■i^iftafbL^'r^^tT**. ws ixOcfc-5 40 

iCWtS i £###T*5RTte, S i ^CM^nx 
*WK5fc«&S i O2 «**»J«Sn*^I«tt3*«»0, *V 
8W*e>*#«©S i*«Msns*T*nn ^CDS i 
O2 MtCctOWS i x Bt<&XH**«BI£*l<5. L**U 

ws i x w#fflTtt»ffi<o»a[*ff 5«c+»?a:i»»os 

[0 0 0 8] 



4 

[0 0 0 9 ] if T i S ixlRKHUTtt, >U1M K 
fb £ iifT £ it £ <D T — — ;U tCttBfi-r 3 KH^jg d 

So ^(Dut-Dit. T--)\s^mmzmm'f z>T \ n x 

»*o*iifttt^l:*i;TT i ©*6«R»««*»U 
-rSdiTfeSo SALICIDE7 c Dt7C^ 

^tii y-x/ k im >^«±(7)t i s i x 

- *y<VM&lZ&Z> 0 dtl^CDWf *$X.f^ TiSi x 

[0 0 10] — 2F©#'J1M KKtcHLTtt, 
[0011] fc. W-#»J1M K1«F7^X7^ 

£>S e L**U y-h«S©»g|flSK:#-3T«I0«A^ 
-f 5>d^I«*(D&<Da*, L S I <2SffiSM<7)i#*<h^ 

[0012] jb— *c ws ix mvtfimmzftm&tetf 
«*»w*rr*a*. ws iiiSA»a«ftt6t)oT 

*^*T^mF^itT{C^'J ->Uzi>Hi<tWS i x B^<h 
[0 0 13] i£C, WS ix ^^^US/U3>^chS 



5 

S i O2 + 2 F-»S i F2 + 20 

t©»*tUTMOS h7>^X*©HI«[«EVth 

[0 0 14] £©W«'MB*tSR<hL'T, v^>3S7cCV 
Dtc;feH-*ritKiaae*3 6 0t:^b4 5 o'CSSEfciJttf 
§:tl:J:D, ws i x »+©7y*MI«*fiTS-B-* 

( 1 9 8 8^«^¥^) »«^*«P. 6 
1 6, »Si#-^5 a-A- 8 fC43t^T* WFe /S i C 
1 2H2 (y^7DDy7» ffi-&^fCcJ;£>CVD£6 5 
OTCTff'S^tkl.tO, WS ixKt©7y*iS*l 

[0 0 16] itH^C, TBflJtf^'J .>ij zi>Ktt, fgJfi 

•ftWftS/- HBttt 1 0 0 nm©g»Oid (WS i 
il50nm + #«J^ l J3»50nm) tt*5*«fc*2 
OQ/DjWRKT**. l^ot, LSI C0iS$yj[p] 

[0 0 17] glEfc, W-tfUlM KBH42 

[0 0 18] 5 W-^Uit-Y KKtt, *>— h 

fctf>Tfc?K ^cD2^^igfC#WCDPp1JS^ : b}a^.T^ 

. [0 0 19] 



(4) 4#M¥ 8- 1 3 0 2 1 6 
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[0 0 2 0] ±B*»jftA«>'UtM' KBttt«e*4>»<3!) 
t>OT»t)Tfi<, W^tntfTi S i x (?^>— > 
U*>fK) CoSix (n/NVUh • v-Uit-f K) 
IK, N i S i x (-ytr)l' • ->U1M F) R, Mo S i 
x rtU^-xU^K) i, TaSix (^>^ 
;U • ->U1M K) R WSiiB, PtSh (S&v' 

[0021] flfrsaawMtt. ft***Majs«k9fcSi^#j 

[0 0 2 2 ] ^Oi^*l©S»jS4Iy'J^ KK 
tLTH -KWSix x^2. 8) ~cm 

20 *r>fc1ftf5*Ttt. tt*co^7>387cCVDt?jsaEIKa*i 
^)M0WS ixK (x = 2. 6) T?*oTt>y-H 

ix Rt4* ffi*0-jR«lSWS ix ^J:0t)S i U7^ 
T$>£o x<0ffitf)±IE*4£;iT«1#Kffi^3;ft£> 
*>CDT&4&(^\ S i Uy^lCfc0ia#*£->— hffitt 

[0 0 2 3 ] BMEEiR/t:* — >»4, U ^ 

30 /HX^D v y ^ ^/\*-f X CO 2 @ @ J^CD ±H lE^T 
*^Tfe!)^^Mt* (^CMOShyyyX^ 

<D'&, ^nb^S^S^C^^T/^-Zy^^fTX. 

[0 0 2 4] *«MT?ffl^6n*«t3«C*»jft*«">U 
K©tt*«W4, fettxtS i <D/1>K • ^-^^^ 

mos h5>> ? x^oy— h««*jBj«"rntf, 9^^* 

50 >^^©H«[«ffiVihtaaa« (^0. 6 V) (CiS 



(5) 



«B¥ 8-130216 
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T i S i x «JMt**W4W-2(J^J1M KUOiil:, 

s i I«I:»*TSIW#'J ->u 3 >«T*a iifty 
«ffivihS»o, evt-rafcft^g 1 ^*;!/^*** 

<&ofco L**U WS i x /T i S i x 5 Jc 

S i ifil:8«t5i^WS i x «T*S<t5^y- h 

;i^*fi«J«ft«: 1 0 16/ c m3 co^-y-^TT+^T io 
d(Dt#, *^»»S/iD tt**M&K<fc*1Rft 

[0 0 2 5 ] h«S(C5fCjW*S:«ALT-t<3Dtt 

>^X^ (CMOS) <0»ifi*C*^T«»T#3»T» 
£ Q ^CDCMOSTi4^<<7)i§£\ nMOS©y-h 
«gl:fcpi©y- h«ffilct>*Mcn + S!#iJ y'ja> 20 
I^ffll^nTtrCo fcf;U nMOSipMOSi© 

(B) 0^t>aA4fft)TS^<^ 
h7>^X^<DHHI«ffiVth*a««PU< 1 V£TF<hb 

fWftflEaWfiT-ra^TL s i mft<nnmt\z\ttm-r;$> 

ft«ft$:±frf "TtC n MO S £ p MO S t<omt?BMt«EE 

[0 0 2 6] *5BWO)IB2<3!)S«iB[j**«S/Uli->f Kilt 
LTtt, ftSWJCttT i S i x SfiE«-r^C:i:*<T* 

[0 0 2 7 ] *^0J!^^2gft:gg(7)^^^ffi«, 40 

> >J =1 >*fi±£fc¥«*ajat J; 0 fcSSV^M^Tf u =3 
iSt, «HEJBl©WiHj«AJR5/U1i--f KBI^/I^-- 
tSIlt, *tt<ctfefltlE»10JBiBljfll4t«S/>Jlf-f 

*&^>-UlM K«ct0fc«tts|S©e^*2flD*ilfcji!l* 
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tt, WSSALICIDEWfflt'SS, 
[0 0 2 8] mjfB^Sl OJBSBUjS^JRS/U-K K 

(a) y^DDy7><hA77^>^Xr>(!: 

(b) is^y^jdT.t^y yik?>!f7s^>t 

^tsm&u x c v d srff 3 d t tcj: o m-mm 
**5i#ft<a»«t*^< tfeiim-r^fi-s^rffi, £> 

cfctf (c) 7WtX • yU3>I^Mt^gpg 
[0 0 2 9] ±Sfi (b) 0*}£{C43^^Se^^*«5| 

^^^y7Xv®i0^< t fe^"rn*wccto 

fr5£ ±jfi (c) <Z)^ffiJc*3»*a 

fr7yx^ym<D'}>f£ < t fe^-rw tcct o fT 3 d t a* 

[0 0 3 0] *fgWT14* ffifEiBMjS&RSHJ-tM K • 
>£fcoT, MOSh7>yX^0^hti$ 
Mt§:t^^^o d^iSi6^^K->Uij-r Kile 

[0 0 3 1 ] 

d+m KK*iB-r*t, tocos i Ox mizwTzmti 
:^^f^o mz, tiic-kws i x (^c/f 

U x^2. 8) T8aft5^>yXf>->'Jit>f K 
l«*fliHfc*£K:HU C<0»*<S i OxJJM^OJgH^ 

tfJSJPSftS. ^^c, iiifCT i S i x 

{c uiBiie a° ^ - >7i*a* tcffiffitrift: $ n s . cot*, 

^3fc£>, S^yn-feX{C43^Td(7)T i S i x ^OJf^ 



(6) 



mmW- 8- 1 3 0 2 1 6 



t i s i x »©a^±**oon)Ht>iEiiB$n. u-^m 

[0 0 3 2] ±E»l©*HuS[*«->»JU--f KMttt, -t 

mos h7>^j^©y- h««<ta*ifc«-&^, 

[0 0 3 3 ] C©*l©K]Kj«&JR->UU--f 

«iAti:/^-->^tnn tHfiii»<0»iwsnfc 

O S - P MO S KTMM LTffl#e»1#ttS:afe#"rS 
ZtlC^&rt**,, *^^**ftgttt, S AL I C I D 

[0 0 3 4] uCT, t9IEmi©i9Hl^JRvU-y--f K 
ItLTWS i x ^^> ? ^DDS/^>M7nCVDJCck0 
iE**J«*»KK:TflElllbfc«*lcf4, y7>l%CV 
DTd«SntWS ix WJ;!9fcFJiC^<0*Di&*«S: 
3fir&{g;MT#£ (1 X 1 0l^f/cm3 ) fc^, S 

S i Ox ««C#"r*«»tt*lft±Si*:SClt*^* 
•2>o —7j> MOy7>l7cCVD, S^^^y^Jby 

ffoTWS ixiSfiJKUfci^lclt fiRM««cBlf«» 

K • — >tCcfc(9MOS h7>^XJ^oy- 

C 1 2 ffit* 7 2 . 

O2 Sftffc 8 

#XJE 0. 4 

V-f^D$A°7- 8 5 0 

RF/H7X • /\ Cf 7 — 4 0 

0 

[0 0 4 2] ^tC, ±fB^:c/\£)±®(CA s+ 

- a©LDDl*S»SLft. It^TMCS i O2 IK 
4g ©fllttBiciM K**— ;l/5*#j«Lfc. -cox^ 
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[0 0 3 5] 

[0 0 3 6] SMMi 



*HfiMfi. ^DDy7>l7cCVDI:i5WS i x 
mt. S AL I C I DE}£(Cct0*CD*StCg5S'&W 
fc«fiS<S*lfcT i S i x Bt©2Ji^6tt<5E«l^^-> 
NMOSh^yyX^wy-htlilTMl/: 

[0 0 3 7 ] *t\ HltC^^n^cfc^tC, pM(7)S i 
*«1 (p-Sub) CLOCOSSC^Oi^II 

[0 0 3 8] ClCD^aiA^L PC VDSBlCflSAU — 
«tLTTE©*tt"CLPCVDSff^ WS ix§i4 

20 [0 0 3 9] 

WFe ?)Stfi 1. 6 SCCM 

S i C 1 2 H2 iffiS 12 0 SCCM 

A rSit* 10 0 SCCM 

^XE 4 0 Pa 

SfcUfg. 6 8 0 r 

««RPBB 8 0 » 

Z.CDWS i x JJ!4<7)S i »jSJ£xtt2. 8t$>^ Tiff! 

[0 0 4 0] Sfcfcl, JifBWS i x K4 JttcB*£n&^ 

-f ^D$7 7X7 • X-/^>ygBfC-fe^ h L, — fi»Jt 

LTTHBO^ftTi^WS ix i46K7-fXy5 1 >ifL 

[0 0 4 1 ] 

S CCM 
SCCM 
P a 

W (2. 4 5 GHz) 
W (1 3. 5 6 MHz) 
V, 

fA7?it s i x«i#«m-r*$-?fTofc 0 

a, ^Kfb*fr^T, s i BmffiteBsanfcv*^** 

U >^l»ltffl<E>S^S i Ox IRSrJgfiEU :o»^S i 
Ox H^iiCTA s+ ^r-T^>aA-r^CchtC^^, 5fc 
<DLDD«*fc— 8M&*n + IfiDV — X/ K W >*£ 

«6*Mi/fco cne>2iiico-f*>aAtCcto#AS 

[0 0 4 3] rcD^xA^DCX/t^'J >i/ 

50 7 ^2 7 nm<7)JPSJC«l«3-e:fc. 



(7) 



ftffiW- 8-1 3 0 2 1 6 
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[0 0 4 4] 

A r SSffi 

DC/\ or 7 — 



SCCM 
P a 
kW 

» 
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T±»EI8l 1£*J£U MOSh7>yX^^l 

[0 0 4 7 ] Mz, ±SEOJ:'5(CLT%j5S*tlfcNMO 

i S i x flDB^ftttay— Mi^V^*(DNM 
OS h9>^X^JcH:'<Tif©S«±#-r«>A^«IWL 

y-hiI14c^n+I^Uy'j3> 

[0 0 4 8] £T\ mm I 0 0 nm^'JS/'Jll>ich 
WS i x B»roS/— hffitaRs SJtR-T-St, #5 7 5 Q/ 
□ 43«ktf7. 5Q/DT*5, If 7Onm0 

T i S i x WCDv- hfittfcMOl - lQ/D^O, SE 

[0049] mz, mnw&m^r ^is^-r^o fi-^a 

i £U:<B£<h*^r£. 5£ ( i ) 

[0 0 5 0] 



20 



1 0 0 
0. 4 7 
4 

3 0 0 
2 0 

tC-€-n^tlJKJ¥^7 0 nm<DT i S i x ^8sd, 8g £ 
[0 0 4 5] Jfcfc:, JifHC0 r >x/N^^<hX-tfT> J E-y 

#58 5 0 c CtCTStX^>7 p - 7~—)V$:'fr^. T i S i 
x^8sd, 8g ***«Tf 

T i S i x K8sD^>®V^±^0^ih$nTV^ o 
[0 0 4 6] ^5{c^£n£J;5fe:, S^oo^B 

jcfctAtfs i Ox mmmmm9*mmt!&. ^nttn 
nu^mmz&^T±my- mi4g dkg&t^/^ 
mA*'Jir^^;u<hA l - l %s i K©«B«*^ttSia* 

r = ig + r i 4- r l 
=5 r g + r L 

CdT, re tty-MSStRc cty-h§iCG 

ttRCH>RPARA3ftOT, RPARAtt««T*-5. fc/cl, 

re ^Rg x Cg 

= IRs x (W/L) } x Cg 

40 

(fc£u way- Mi, Ltty-hfi) 

zi ==Ronx Cl 

= (Rch+Rpara) xcl 
= RchxCl 

r = IRsx (W/L) } x Cg + 

[0 0 5 3] S£*<D/tfU y'J^VT i S i x 

y- h***j6«i<Dws i x /Tisix y— htC^S 

Ufc«^S#A*<t, hStriRs tt7 5 □ so :nu, j£ (iv) <D^^ *;W8SiRch<0**« 1 



• ■ • ( i ) 

h«ii^tt:«-rs* • -f Heft 
[0 0 5 1 ] J^±<D^i^S-t<h, iUii), (iii) i& 

-So 

[0 0 5 2 ] 



(ii) 



* • • (iii) 

(RchxCl ) • • • (iv) 

7. 5 Q/niZ&ittZZ. £.\Z13>Q* 
/lOtftSo t^if© ri 



sUiv) ORs \t 1 

a<itg*««^T2 



(8) 



- 1 3 0 2 1 6 
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AT^StlfcCMOS h7>^*H f£*£>l-5>> 

[0 0 5 4] mMM2 
**H«Ttt, iifBWS i x *4©j«J»*ftSgIL, * 
WFgSi 5 
S i H 4 SKS 10 0 0 

A r «tS 2 0 0 

#XEE 2 6. 6 

SffirUS 3 6 0 

£EW«m 1 1 0 

£<0WS ix K4<0S i»JEfcJfcxtt2. 8T*ofcoifc 
*£U ^©Httt7ySR«:*««cKKLT^4fca6, N 2 
SIST, 6 0 0t, 3O»r H l0MT7x-Mfro 

fcNMOS N7>v7^l:*^TTZDB (SJJW^FfiSS 
[0 0 5 7] &43, ±ffiTX-;UteH2 #HMTTfTo 

MP#ffoTt)A<. WS ix^4^^cchx«l Onm® 

[0 0 5 8] gflfflj 
#*SS«Ttt* iW(10NMOSh7>yX^^CM 
OS h7>vX^W- 8BT**»&*fi!5£U INMO 
S h7>^^<i:0SSn^PMOS h^>vX^cD 

[0059] f fct>%, mi iz^^n^>^oizws i x 

i4MUcE B^n&^PMOSh7>y^^ 

K (As+) <D'(7i'>&A$:'fT'DTmwS i x l4©^ 
IMn+IdiL/io £<B<h#0M:*>&A*#tt* it 
ch^tf-<^->JJ0iSx^;i/^-2 0 k e V, K-Xfi 1 0 



i x Hi 8 sd, 
1 i^tl{Cff(/K CM 



l6/cm2 0t-y-tLL 
[0 0 6 0] NMOSh7>yX^©MW$: 
yy^ h • vx^-eftll, ws i x Bt4<B«fcHW#K: 
zt^iR (B+ ) O-f *>aASrfr^T-C-<7)W«a!*p + 

>*PMX^;U^— 1 5 ke V, F-Xftl Ol6/cm2 {CfiEBMLfco 
<&:*— ^-iiLfc. * [0 0 6 7 ] 

wf 6 mm io sccm 

S i H4 SStffi 1000 SCCM 

A r ggffi 4 0 0 SCCM 
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*->^>M7cCVDfCcfcOWS i x N£jftNtL/£tt, 7 y 
*OK^fflIt bTiE*afi)tSJaj«T©T--;i/Sf=f 

O fee 

[0 0 5 5 ] -WtLTTEC^ft-CLPCVD 
*ffV^ WS i x 14*81 0 0 nmCDm£lZf&mi> 

fro 

[0 0 5 6 ] 

SCCM 
SCCM 
SCCM 

Pa (2 0 0 mT o r r ) 
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